The measure of unmet need for contraception represents a core concept in the field of family planning and is one of the most important indicators for family planning policy, programs and research. A general concept of unmet need has existed almost as long as the international family planning movement has been in existence, beginning with researchers in the 1960s describing the discrepancy between women's stated desire to limit childbearing and their actual use of contraceptives.
Over the last three decades, recommendations have been made to improve the concept of unmet need, including accounting for the need for more effective family planning among women using traditional methods, 8, 9 pregnant and postpartum women's future fertility intentions, 10 husbands' preferences and the unmet need of the couple, 11, 12 and the unique contraceptive needs of unmarried women. 8, 13 Researchers have also argued that to more effectively gauge actual contraceptive demand, the measure of unmet need should account for women's intention to use contraceptives, 10, 14 and that a sizeable proportion of women classified as having an unmet need would not use contraceptives even if they were available. Therefore, using unmet need as the measure of contraceptive demand may be misleading. 15, 16 Due to a lack of appropriate longitudinal data, few studies have assessed the value of the unmet need measure for predicting future contraceptive use or compared outcomes among women classified as having an unmet need according to whether or not the women intend to use a method. Analyses of cross-sectional Demographic and Health Survey (DHS) data have shown that 26-83% of women with an unmet need across 48 countries report intending to use a method. 15 DHS data also show that many women who intend to use are not classified as having an unmet need, were exclusively government-run.* The study consisted of a 2006 baseline household survey and a 2009 follow-up survey, which used a largely identical community, household, women's and husband's questionnaires. Our analysis is based on data from the women's questionnaires.
Sample
On the basis of a census conducted in the study villages prior to the baseline survey, households were divided into three wealth categories consistent with Grameen Bank standards: not eligible for microcredit (household owns more than half an acre of land), eligible and currently involved in microcredit activities, and eligible but not currently involved in microcredit activities. For the survey, a proportional random sample was taken from these three strata among all households in each village. In each village, the sample consisted of four women who were ineligible for microcredit, 12 who were eligible and already in a program, and 15 who were eligible but not in a program. The household response rate for the baseline survey was 91%, and the response rate among women eligible for the BMHS was 99%. Of the 3,933 women who were interviewed at baseline, 3,687 (93%) completed the follow-up survey. Women who did not complete the follow-up survey were similar to women completing both survey rounds in terms of household wealth, school attendance and experience with contraception. However, the small number who did not complete the second survey were significantly younger and of lower parity than those completing both surveys. A description of women lost to follow-up 20 and additional details of the experimental study and study design are reported elsewhere. 21 Women were eligible for the present analysis if they completed both BMHS survey rounds and were married and between the ages of 13-49 at baseline; the final sample totaled 3,024 women.
Measures
The women's questionnaire collected relevant socioeconomic data, information on microcredit participation, birth history information and details about maternal and child health care, including contraceptive use. Much of the women's questionnaire was modeled after the DHS, including the use of a calendar to document contraceptive use month by month. Birth histories and information on future pregnancy intentions were solicited from currently married women younger than 50. In this study, a woman was defined as having an unmet need for limiting births under the following conditions: if she was married, younger than 50 and not using a method; and if she had reported that she was fecund and did not usually because they report their current pregnancy as intended or are amenorrheic and report their last birth as wanted. However, many of these women do not want to become pregnant again soon, and many say they intend to use contraceptives. According to Ross and Winfrey, 40% of postpartum women across 27 countries said they intended to use a method within the next year. 10 Using data from a rare DHS panel survey in Morocco, Curtis and Westoff found that 40% of women classified as having an unmet need said they did not intend to practice contraception in the future; however, among these women, 38% went on to adopt a method within the next three years. 17, 18 Data from a longitudinal study in rural Bangladesh with interviews in 2006 and 2009 provide another opportunity to examine the relationships between unmet need, intention to use contraceptives and unwanted pregnancy over time. These unique data include information on contraceptive use intentions, method adoption and a pregnancy history for more than 3,600 women over the three-year period. The specific aims of the present analysis are: to examine how unmet need changed in the sample population between 2006 and 2009, to explore the relationship between women's intention to use contraceptives and subsequent method use among those with and without an unmet need for contraception, and to determine whether women with an unmet need for contraception were more likely to experience an unwanted pregnancy over the study period than women without an unmet need.
On the basis of prior research assessing predictors of unmet need in Bangladesh, we hypothesized that women who had never attended school or who had not used a method in the past would be more likely than those who had attended school or used a method to have an unmet need in both 2006 and 2009. 19 Since previous longitudinal studies have found that stated intention to practice contraception is predictive of subsequent contraceptive adoption, we also hypothesized that women who had had an unmet need for contraception at the start of the study would be more likely to begin use of a method between surveys if they had intended to use at baseline. 14, 18 However, we predicted that women with an unmet need who had not intended to use a method were more likely to experience an unwanted pregnancy than those who had intended to use.
METHODS
The data used in this analysis come from the Bangladesh Microcredit and Health Study (BMHS), an experimental study designed to measure the relative effects of microcredit and basic health service interventions-introduced both separately and jointly-on the use of health services, economic well-being and women's empowerment. The study was conducted in 128 rural villages in three divisions of Bangladesh (Chittagong, Dhaka and Rajshahi) over a period of three years. Villages were eligible for the intervention if fewer than 50% of households participated in microcredit activities and if the village's health programs *The study was conducted in cooperation with the Grameen Health Program, which has established health centers in selected small towns and villages in rural Bangladesh. Villages considered for this study were located outside the catchment areas of these health centers and thus were considered remote. Of the 31 Grameen health centers located in the Chittagong, Dhaka and Rajshahi divisions, the 16 centers with the lowest reported coverage by microcredit activities were first selected. For each of the 16 centers, two sets of four villages were selected in opposite directions from the Grameen health center.
"yes" were then asked what method they planned to use. The contraceptive calendar, completed as part of the followup women's questionnaire, collected monthly information on all pregnancies, births, terminations and episodes of contraceptive use during the period between the two surveys. A woman was considered to have had an unwanted pregnancy if she reported at baseline that she did not want any more children but reported a pregnancy (regardless of outcome) during the intersurvey period. Other covariates of interest include ever having attended school, ever having used contraceptives, household wealth (measured by an asset index), † women's household decision-making power, ‡ and experience of child death or stillbirth. All data on covariate measures come from the baseline survey. We constructed bivariate and multivariate logistic regression models to assess the predictors of having an unmet need for contraception for limiting births in both 2006 and 2009. Notably, we have data only from these two time points, so we are not able to assess whether women moved in and out of having unmet need during the threeyear study period.
RESULTS

Changes in Contraceptive Use and Unmet Need Status
We first estimated unmet need for limiting births in 2006 and 2009, respectively, among women who participated in both rounds of the study. At baseline, 13% of the 3,024 women had an unmet need: They either wanted to limit births but were not using a method of contraception, were pregnant and reported that their current pregnancy was unwanted, or were postpartum and reported that their last birth had been unplanned. By 2009, this proportion had increased to 15%. Overall unmet need for limiting between the two time points rose mainly because a larger proportion of women in 2009 than in 2006 reported not using a method although they were not pregnant or amenorrheic and said they did not want more children.
Many women moved between categories of unmet need and contraceptive use between 2006 and 2009. Of the 388 women classified as having an unmet need for limiting births in 2006, more than half had begun using a method by 2009, while 26% continued to have an unmet need want any more children, that she was pregnant and did not want her current pregnancy, or that she was no more than seven months postpartum and her most recent birth had been unplanned. Because the BMHS questionnaires asked women only if they wanted more children and not when they would like another pregnancy, we could not calculate unmet need for birthspacing. The BMHS also did not collect information about the duration of amenorrhea and sexual abstinence after births, so we could not directly measure postpartum insusceptibility. For the calculation of unmet need presented here, we assumed that all women who were seven months postpartum or less were amenorrheic or abstaining from sex, since this is the median length of postpartum insusceptibility reported in the 2007 Bangladesh DHS.* 22 Intention to use a method was measured in the BMHS by asking pregnant and nonpregnant married women younger than 50 who were not currently using contraceptives, "Do you think you will use a method to delay or avoid pregnancy at any time in the future?" Women who responded *Includes women who reported not using a method because they want to become pregnant, reported being infecund, were pregnant and said their last pregnancy was intended, or were postpartum amenorrheic and said their last birth was planned. *Postpartum insusceptibility refers to the state, following a birth, in which mothers are either still amenorrheic or still abstaining, or both. In the 2007 Bangladesh DHS, the median duration of postpartum insusceptibility was seven months; however, it was longer for women who were rural or poor and for those with no education. Given that our sample was drawn from a rural area, we calculated unmet need using the sevenmonth cutoff and again using a 10-month cutoff. The difference in results was minimal. †The household asset index was constructed from several indicators, including having electricity or a wardrobe, table, chair, clock, bed, radio or television; having a motorcycle, sewing machine or telephone; having brick, cement or tin walls; having a modern toilet or pit latrine; and the ratio of the number of people in the household to the number of rooms in the house. Principal components analysis was used to combine the asset indicators and household density figure into an asset index that was assigned to each respondent. 21 ‡In the baseline survey, women were asked who in their family had a say and who had the final say on decisions related to buying costly furniture, such as a cot or showcase; buying or selling cows or goats; spending family savings; taking out a loan; getting treatment when children were sick; visiting a doctor when the respondent was sick; the respondent's being able to work for money outside the home; the respondent's visiting her father's home; having another child or stopping childbearing; and using family planning. For each item, the woman received a score of 0 if she reported that she did not participate in the decision, 1 if she reported that she contributed to the decision and 2 if she reported herself as the most important or second most important person in deciding. The scores for each item were then summed to give the overall decisionmaking score (source: Mahmud S, Shah NM and Becker S, Measurement of women's empowerment in rural Bangladesh, World Development, 2012, 40(3):610-619).
considered to have an unmet need. An additional 10% of women wanting no more births did not fall under the standard definition of unmet need because they were pregnant or postpartum at the time of the survey and reported that their last pregnancy was intended. A small proportion of both women with and without a defined unmet need (7%) said they did not intend to use contraceptives even though they expressed a desire for no more children.
Unwanted Pregnancy
Between 2006 and 2009, 32% of 2,853 women who were aged 13 to 49 and married at the time of both surveys became pregnant at least once (not shown), and these pregnancies were fairly evenly split between women with and without an unmet need for contraception to limit births in 2006 (30% and 33%, respectively). All of the pregnancies among women having an unmet need are considered unwanted. However, 40% of the pregnancies among women without an unmet need occurred among those who had said they wanted no more children, indicating that these women changed their childbearing intentions, stopped method use or experienced a contraceptive failure.
Forty-seven percent of the 923 pregnancies that occurred during the intersurvey period among women who were married and aged 13-49 were unwanted-i.e., they were conceived by women who had reported in 2006 that they wanted no more children. Three-quarters of the unwanted pregnancies occurred among women who were not classified as having an unmet need in 2006: Half of unwanted pregnancies occurred among women who were using contraception at baseline, and 24% occurred among those who were pregnant or postpartum at baseline and (Table 1) . Among women who were using a method in 2006, nearly three-fourths also reported use in 2009; however, 11% of those who were using a method at baseline were no longer using in 2009 although they had reported in the earlier survey that they did not want any more children. (The true proportion of women who discontinued contraceptive use over the three years is actually higher than 11% because some women discontinued use during the period and then began again before the 2009 survey.) Another 11% of those who were practicing contraception in 2006 discontinued use because they wanted to become pregnant or because they were no longer fecund.
A logistic regression analysis indicates that the odds of having an unmet need for limiting births in both 2006 and 2009 increased with age (odds ratio, 1.04) and parity (1.2; Table 2 ). Meanwhile, women who had ever used a method had significantly decreased odds of having an unmet need at both time points, compared with those who had never used a method (0.3). Relative household wealth, schooling, decision-making power, and having experienced a child death or stillbirth were not associated with having had unmet need at both surveys in the multivariate analysis.
Intention to Use Contraceptives and Subsequent Use
Overall contraceptive prevalence was high in the sampled population at the time of the surveys. Among married women aged 13-49, 64% reported current method use in 2006, and 67% did so in 2009 (not shown). Of the 1,103 women not using a method in 2006, 65% reported that they intended to use a method at some point in the future.
Overall, most women who were not using a method at the 2006 survey-both those with and those without an unmet need for limiting births-were using a method in 2009 (69% and 58%, respectively; Table 3 ). The proportion of women who reported using a method in 2009 was higher among those who had previously reported intending to use a method than among those had reported no intention to do so. This was true among both women who had had an unmet need in 2006 (85% vs. 40%; unadjusted odds ratio 8.3) and women who had not had an unmet need (74% vs. 28%; unadjusted odds ratio, 7.2).
The majority of women who went on to adopt a method chose either oral or injectable contraceptives, whether they had had (63%) or had not had (67%) an unmet need for limiting births in 2006 (Table 4) . Although all the women with an unmet need said that they did not want any more children, only 6% adopted a long-acting or permanent method.
In 2006, 2,064 women said they wanted no more children and thus were considered to have a demand for contraception for limiting births. Of this group, nearly threequarters were using a method of contraception, and most were using a modern method (63%; Figure 1, page 8) . The standard definition of unmet need accounts for fewer than two-thirds of the remaining women wishing to limit births: Eighteen percent of women not wanting another birth were not using a method and would thus have been Among women who were not using a method in 2006, the number and proportion using a contraceptive method in 2009, by unmet need status and later, according to the prevailing definition of unmet need. While a small proportion of these women were no longer in need in 2009 because of demographic changes, i.e., because they were older than 49 or were no longer married, the majority had moved out of unmet need status because they had begun to use a method. While this finding is encouraging, it is tempered by the fact that overall unmet need for limiting births in the sample increased between the two surveys. The increase in unmet need is primarily due to an increase in the proportion of women who were not pregnant or postpartum but who indicated that they wanted no more children and were not using a method in 2009. This finding is not unexpected, given that women in the sample had aged three years by 2009, and some had reached their desired family size. Women who were classified as having an unmet need in both 2006 and 2009 were older and of higher parity than women who did not have an unmet need at either time or who had moved in or out of unmet need status during the study period. Though we had hypothesized that women with consistent unmet need would have had less schooling than other women, no such difference was found in our sample. This could be due to the overall low levels of schooling in this population. Women who had used a method in the past had greatly reduced odds of having had unmet need at both points in time.
The measure of unmet need has been criticized for not taking into account women's stated intention to use contraceptives. 10 Our results strongly support the assumption that women who say they intend to use a method will go on to use one, whether or not they have an unmet need for contraception. Not surprisingly, the proportion of women who went on to adopt a method in the next three years was greater among those who had said in 2006 that they intended to use a method and had an unmet need than it was among women who had intended to use a method but who had not had an unmet need. However, among women with an unmet need in 2006 and no intention to practice contraception, two-fifths went on to adopt a method, reflecting the fact that many women's intentions change over time. And while we had hypothesized that women with an unmet need who did not intend to use a method would be at heightened risk for unwanted pregnancy, we did not find evidence for this. The vast majority of women who experienced an unwanted pregnancy-both those who were classified as having an unmet need and those who were not-had reported in 2006 that they intended to use a method; however, they did not fulfill their intentions before they became pregnant. In many contexts, including rural Bangladesh, as the present analysis shows, some proportion of women classified as having an unmet need report that they intend to use a method in the future. 16, 18 At the same time, many women with an unmet need do not intend to use a method, and others who say they intend to practice contraception do not fall into the unmet need category. In our analysis, the groups at risk of miscategorization were those who wanted said their last pregnancy was intended.
Of the 470 women who were pregnant or postpartum at the time of the baseline survey, 31% went on to have an unwanted pregnancy during the study, a rate roughly equal to that of the larger study population. Among those who had an unwanted pregnancy in 2006-2009, only 23% would have been considered to have an unmet need for contraception for limiting births on the basis of the reported planning status of their last birth or pregnancy. The vast majority (94%) of the pregnant and postpartum women who experienced an unwanted pregnancy had said that they intended to use contraceptives.
DISCUSSION
Family planning researchers, policymakers and program administrators commonly use the indicator of unmet need as a measure of the potential unsatisfied demand for contraception and to judge the success of family planning programs. Although repeat cross-sectional surveys such as the DHS provide estimates of the aggregate levels and changes in unmet need among women over time, they do not provide insight into whether and in what proportions women move in and out of the state of unmet need. 17 Because unmet need is not something reported by survey respondents themselves and is instead derived from women's reports of desire for children and of contraceptive use, it may not accurately reflect women's (or men's) perception of their need. In addition, the measure can vary significantly depending on how it is defined. The longitudinal data presented here indicate that in this sample of rural Bangladeshi women, nearly threequarters of those identified as having an unmet need for limiting births in 2006 were no longer in need three years of women who completed the baseline survey. These women were younger and had fewer children than those who completed both surveys. While we do not think that the loss of these women introduces any important bias into the analysis, our estimates of unmet need might have been slightly different with their inclusion.
Finally, we used unweighted data from a stratified sample that oversampled poor women; we cannot generalize these findings either to the villages from which the data were collected or to rural Bangladesh. However, we think that this analysis is useful for describing the relationships between unmet need, intention to use contraceptives and subsequent unintended pregnancy, and we believe that the results are relevant for other contexts.
Conclusion
In summary, we believe our results highlight three important issues for the family planning field. First, the measure of unmet need for family planning has predominantly been used to track aggregate changes in contraceptive demand and not as an individual-level indicator of family planning need. However, the present analysis shows that the measure does apply at the individual level, specifically to identify the women most likely to adopt a method, i.e., those defined as having an unmet need who also say they intend to use contraceptives. It is the task of family planning programs to make available a wide range of methods, including long-acting and permanent methods, so that women and couples can adopt a method that will meet their needs. Second, in the context of this study-and likely in other contexts-the measure of unmet need is not very effective in identifying the contraceptive needs of pregnant and postpartum women. Rather than relying on the reported planning status of these women's last birth or current pregnancy, the unmet need classification would be better if based on the future childbearing preferences of pregnant and postpartum women. Finally, overreliance on the measure of unmet need for measuring contraceptive demand and reducing unwanted pregnancy among nonusers may result in missed opportunities for meeting the needs of existing users-including those using less effective traditional methods-who may be at risk for contraceptive failure or discontinuation. Family planning policymakers and program administrators must focus on the total demand for contraception, ensuring that those with both met and unmet need have access to the most acceptable, appropriate and effective methods of contraception. no more children but who were not considered in need either because they were pregnant in 2006 and said that their pregnancy was intended or because they were postpartum and their last birth was planned. Programs that place primary focus on reaching women defined as having an unmet need for contraception risk overlooking these likely motivated groups of potential users.
Prior analyses of DHS data have shown that variation in how unmet need is defined among pregnant and postpartum women can make a sizable difference in overall country-level estimates of unmet need. Ross and Winfrey demonstrated in their analysis of DHS data from 27 countries in the mid-1990s that defining unmet need among women within one year postpartum according to future childbearing preferences, rather than the planning status of their last birth, results in an overall unmet need estimate of 65% among this group (range, 28% in Brazil to 88% in Côte d'Ivoire). 10 In contrast, global unmet need estimates calculated from 55 surveys conducted around the same time period for all married women using the traditional definition for postpartum women are considerably lower, ranging from 6% in Colombia to 40% in Haiti. 13 Ross and Winfrey argue that because the vast majority of postpartum women do not want another birth soon-in their study, only about 5% of postpartum women across countries wanted another birth within two years-and because many of these women fail to begin use of a method soon after birth, this group is at heightened risk for unintended pregnancy. Our analysis supports this assertion. Of the 434 unwanted pregnancies reported in our sample between 2006 and 2009, more than one-third occurred among women who were either pregnant or postpartum in 2006, the vast majority of whom were not defined as having an unmet need for contraception. Unwanted pregnancy was also common among women who were not pregnant or postpartum in 2006 and said they were currently using a method. Half of all unwanted pregnancies occurred in this group. While it is not possible to determine how many of these women's childbearing intentions changed over the three-year period, many of the reported pregnancies were almost certainly the result of contraceptive discontinuation or method failure.
Limitations
The findings presented here come from data collected for another purpose, and our analyses are therefore limited by the type of data available. Most notably, women were asked in 2006 only whether they wanted to have another child and not when, so we are unable to assess unmet need related to birthspacing in this sample. Undoubtedly, the inclusion of women wanting to delay their next birth who were not using a method would have resulted in a higher estimate of unmet need. Data from the most recent Bangladesh DHS indicate that the total unmet need in the country stands at 12%, and one-third of this need is among women who would like to delay their next birth. 23 A second limitation is the loss to follow-up of about 7% 
